Changes in the distribution of vinculin during preimplantation mouse development.
It has been proposed that vinculin is a microfilament bundle-membrane linking cytoskeletal protein. We used double-fluorescence microscopy to study the distribution of vinculin and F-actin in mouse oocytes and preimplantation embryos. In oocytes and in the cells of cleavage- and blastocyst-stage embryos, vinculin exhibited a diffuse cytoplasmic distribution and was concentrated in a submembranous layer. The presence of vinculin in oocytes was confirmed by immunoblotting. In oocytes, a distinct concentration of actin was observed above the second metaphase spindle. During the 8-cell stage, compacting blastomeres exhibited partial polarization of cortical vinculin and actin toward their outward-facing surfaces. In precompaction-stage blastomeres, the submembranous layer of vinculin contained a ring-like concentration in the most peripheral region of each intercellular contact area. During later development, the amount of vinculin localized in the areas of intercellular contacts became modified. In embryos ranging from the compacted 8-cell stage to the mid-morula stage, the vinculin-specific fluorescence was only intense in some intercellular contacts, being indistinct in most contact areas. In late morulae, the flattened outer cells increasingly exhibited concentration of vinculin in contact areas. In contrast, actin-specific fluorescence was clearly evident in most intercellular contacts throughout the morula stage. At the early blastocyst stage, all contacts of the trophectoderm (TE) cells again regularly exhibited concentration of both components. At the late blastocyst stage, the staining pattern changed once again: the contact-associated concentration of vinculin-specific fluorescence was not observed in polar TE cells, while remaining clear in mural TE cells. In blastocyst outgrowths, TE cells displayed typical vinculin plaques at the peripheries of the cells. The continuous changes in the distribution of vinculin and actin suggest that these components are involved in the control of cellular relationships during early development. Immunoelectron microscopy and experiments using cytochalasin were performed in an attempt to relate the distribution of vinculin to the ultrastructural features of embryo cells.